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1. Title of the Invention: 

PROCESS FOR PRODUCING ETHYLENE OXIDE AND REACTOR 

2 . Claims 

1. A process for producing ethylene oxide by oxidizing 
ethylene with molecular oxygen in the presence of a catalyst, 
which process comprises performing the reaction in a reactor 
packed with a filler inert to ethylene and ethylene oxide 
on the effluent side of the catalyst layer. 

2. A process as described in claim 1, wherein the filler 
inert to ethylene and ethylene oxide is a non-acidic filler 
having a total content of alumina, silica, and titania of 
not less than 99 percent by weight, a content of metals of 
groups Va, Via, Vila, VIII, lb, and lib in the periodic table 
of less than 0.1 percent by weight in terms of a total content 
of oxides of the metals, and not allowing Methyl Red with 
a pKa of +4.8 to show a color change into its acid color. 

3 . A reactor for oxidizing ethylene with molecular oxygen 
into ethylene oxide, which reactor is a multi-tubular reactor 
with its periphery surrounded with a section for cooling with 
a heating medium, wherein each reaction tube is packed with 
a filler inert to ethylene and ethylene oxide on the effluent 
side of the catalyst layer, and an at least 30 mm portion 
of the entire length of the inert filler layer lies in that 
part of each reaction tube which is exposed to the cooling 
section . 
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4. A reactor as described in Claim 3, wherein the filler 
inert to ethylene and ethylene oxide is a non-acidic filler 
having a total content of alumina, silica, and titania of 
not less than 99 percent by weight, a content of metals of 
groups Va, Via, Vila, VIII, lb, and lib in the periodic table 
of less than 0 . 1 percent by weight in terms of a total content 
of oxides of the metals, and not allowing Methyl Red with 
a pKa of +4.8 to show a color change into its acid color. 



(Page 3, right lower column, line 2 to page 4, right upper 
column, line 3 ) 

A particularly desirable example of the filler inert 
to ethylene and ethylene oxide is a non-acidic filler having 
a total content of alumina, silica, and titania of not less 
than 99 percent by weight, a content of metals of groups Va , 
Via, Vila, VIII, lb, and lib in the periodic table, including 
vanadium, chromium, manganese, iron, copper, zinc, etc., of 
less than 0.1 percent by weight in terms of a total content 
of oxides of the metals, and not allowing Methyl Red with 
a pKa of +4 . 8 to show a color change into its acid color. 

As regards a method for measuring the acid strength of 
a solid such as the above metal oxide, it is described in 
"Acid Base Catalyst" written by Kozo .Tanabe and Tsunekazu 
TaJceshita and published April 26, 1966 by Sangyo Tosho 
Kabushiki Kaisha; page 161 ff . By the phrase " a non-acidic 
filler not allowing Methyl Red with a pKa of +4.8 to show 
a color change into its acid color" used in this specification 
is meant a filler which is non-acidic when measured according 
to the method descried in the above literature. 

Whether or not the oxide shows acidity depends on its 
purity and the temperature at which it has been fired. 
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Actually, its low purity causes its acidity. Nevertheless, 
even highly pure silica, alumina, or titania, or a highly 
pure compound oxide thereof develops acidity if the 
calcination temperature is low. In general, a high 
5 calcination temperature is desired because the higher it is, 
the lower the acidity becomes. Because a desirable 
calcination temperature may vary with e.g. its purity, it 
can not, of course, be specified generally. Nevertheless, 
it is usually selected from suitable temperatures of from 

10 1,000 °C to 2,000°C. A high calcination temperature is 
advantageous to kill the activity, other than acidity, of 
oxides of the metals of the above mentioned groups, other 
than silica, alumina, and titania. The reason for this is 
that the filler can be inactivated as the result of a decrease 

15 in its surface area, the immobilization of impurities by a 
solid-phase reaction, etc. 

When the filler is one mainly consisting of alumina, 
silica, and titania but containing at least 0.1 percent by 
weight of the metals of the above mentioned groups in terms 

20 of a total content of the respective metal oxides , the oxidation 
reaction and isomerization reaction of ethylene and ethylene 
oxide occur, resulting in lowered selectivity in reaction 
and, in a serious case, even post ignition. 

25 

(Page 5, right upper column, line 5 to left lower column, 
Table 1) 

EXAMPLE AND COMPARATIVE EXAMPLE 

Ethylene oxide was produced by reaction performed by 
30 using a reactor of the type shown in the attached drawings 
and using two fillers A and B shown in Table 1 as the bottom 
fillers. Table 2 shows the state in which the reactor was 
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packed with each of the bottom fillers. Inasmuch as Filler 
A is a filler inert to ethylene and ethylene oxide, whereas 
filler B is a filler reactive with ethylene and ethylene oxide , 
the example using filler A corresponds to an example of this 
5 invention, whereas the example using filler B corresponds 
to a comparative example. 



Table 1 



item 




filler 


filler A 


filler B 


shape 






10 mrtuj) ball 


10 mnut) ball 


surface area 






0.3 m 2 /g 


0.02 m 2 /g 


composition 


Al 2 0 3 




99.65 


85.9 


(percent by 


Si0 2 




0 .02 


12.0 


weight ) 


Fe 2 0 3 




0.03 


0.1 




others 


(e.g. CaO) 


0.3 


2.0 


acidity (pKa 


4.8) 




not shown 
( non-acidic ) 


shown 
( acidic ) 
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